Rates of carbamylation of specific lysyl residues in bovine alpha-crystallins.
Previous investigations indicate that some forms of cataract may be due to the reactions of isocyanate with lens proteins. The present investigation was directed toward identifying the products of these reactions and determining rate constants for their formation. Bovine alpha-crystallins were incubated with isocyanate and separated into alpha A- and alpha B-crystallins by reversed-phase HPLC (high-performance liquid chromatography). Products of the reaction of isocyanate with alpha-crystallins were analyzed by mass spectrometry and isoelectric focusing. Proteolytic digests of carbamylated alpha A were analyzed by HPLC and fast atom bombardment mass spectrometry to determine the extent of reaction of each of the 7 lysyl residues present in alpha A. These results demonstrate that incubation of alpha-crystallins in 0.1 M KNCO leads to partial carbamylation of all 7 lysines of alpha A-crystallin. The extent of modification after 24 h of incubation varied from 7% at Lys 88 to 61% at Lys 11. Rate constants for the reaction of specific lysyl residues with isocyanate ranged from 5 to 54 x 10(-2) M-1 h-1. The distribution of reaction products, as determined by isoelectric focusing, indicates that the physiologically relevant initial stages of carbamylation of the 7 lysyl residues of alpha A proceed in a noncooperative manner.